Run Il at the Tevatron

View of Particle Physics & Standard Model
Higgs Search: Now & Future
The Tevatron

Status of D@ experiment

Harry Weerts
Michigan State University
Co-spokesman of D@ experiment

H.Weerts

Mayaguez, March 2002



X Experimentalist View of Particle Physics Huweerts

A lot of exp. & theory effort over last 3 decades to establish
and now well tested

Many experiments

et Slandard Mode| ——>

Theory only
A little subtle aspect is missing/not understood: Aspect
Electroweak symmetry breaking (EWSB) and generation of mass of this
( leptons, quarks and force carriers) not experimentally verified talks

( Higgs mechanism)

Many parameters in SM not predicted: model and not a theory

There must be more than just SM: GUTSs, == Need_ experiment
SUSY, Technicolor, Extra Dimensions to point the way

Many exp. efforts in HEP ( not directly going to EWSB): important, but not mentioned here:

Neutrino masses & mixing, extensive B physics programme, astrophysics ( missing
matter, missing energy, neutrinos, very high energy showers, etc.)
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The Standard Model constituents & forces Hweerts

ELEMENTARY
PARTICLES

Bosons (
Quarks and gg,W,Z) are
Leptons are mediators of
buildin the known
blocks (?f forces: E&M,
matter Weak and
Strong
udande I 11 IH B Gravity not
make up all included

Three Generations of Matter

life
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How well does SM work ? rveerts
Winter 2002
Waadiitariaad pull  (o™==_oftygme= | Pull distributions in units of s . ¢
3-2-10 12 3

m [GeV] 91.1875 £ 0.0021 .01 Measu rements Of many
I [G|E:|| ;‘*iii gggf’ 1"’; experimental observables,
‘jhﬂd n : * L ; -
R 20.767+0.025  1.05 compared to fit to the
A 0.01714 +0.00095 .70 Standard Model.
A(P.) 0.1465 + 0.0033 r
R, 0-21695£0.00065 1.06 Perfect agreement means
R, 047194 0.0031  -.11 thing is at “0”
AL 0.0994 £ 0.0017  -2.64 everytning Is a
AL 0.0707+0.0034  -1.05
A, 0.922+0.020  -.64
A, 0670+0026 .06
A(SLD) 0.1513+0.0021  1.50 Standard mo‘_je' VERY
sin“0P(Q,) 0.2324+0.0012 .86 WELL established; no
m, [GeV] 80.451+0.033  1.73 real deviations
I, [GeV] 2.134 + 0.069 59
m [GeV] 174351 .08 |
sin“@,,(vN)  0.2277 +0.0016  3.00

F

a4 0128
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How well does SM work ? HWeerts

{OWIE-EE_D“[ ]'.I'IGI neas

o-2-10123

1=

A(SLD)
sin“0"°'(Q
m,, [GeV]
I, [GeV]
m, [GeV]

sin”0,,(vN)

Q,,(Cs)

Winter 2002
Measurement Pull
0.02761 £ 0.00036 -.27
91.1875 + 0.0021 .01
24952 £ 0.0023 -42
41.540 £ 0.037 1.63
20.767 £ 0.025 1.05
0.01714 £ 0.00095 .70
0.1465 + 0.0033 -.53
0.21646 £ 0.00065 1.06
0.1719+ 0.0031 -1
0.0994 £ 0.0017 -2.64
0.0707 £0.0034 -1.05
0.922 £ 0.020 -.64
0.670 £ 0.026 .06
0.1513 £ 0.0021 1.50
0.2324 £ 0.0012 .86
80.451 £ 0.033 1.73
2.134 + 0.069 .99
174.3+£5.1 -.08
0.2277 £ 0.0016 3.00
-72.39+0.59 .84

YEETERT

Pull distributions in units of s«

Measurements of many
experimental observables,
compared to fit to the
Standard Model.

Perfect agreement means
everything is at “0”

Standard model VERY
WELL established: no
real deviations
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89 Where are we today?
Top-Quark Mass [GeV]
CDF —L— 176.1 + 6.6
Dz —=— 1721 + 7.1
Average —b— 174.3 £ 5.1
LEP1/SLD —a— 170.6 £ 10.0
LEP1/SLD/m,, +—a— 1808+97
125 TéD 175 260
m, [GeV]
EDE T | L] T ¥ | L] L] L] | T T L3
1 —LEP1. SLD Data
| -~ LEP2, pp Dat
ans4  88%CL
> i
@ -
9 804 <
=
E
80.3 4
1m, |[Ge
8&21 _Hqu 300 100 P.relllmllnarry'
130 150 170 190 210
m, [GeV]

BUT: Strong suggestions that Higgs is light ~115-

H.Weerts

W-Boson Mass |GeV|

pp-colliders —l— 80.454 + 0.060
LEP2 —4-  80.450 + 0.039
Average - 80.451+0.033
2Dl 00 1
NuTeV — —a— 80.136 + 0.084
LEP1/SLD —a— 80.372 + 0.033
LEP1/SLD/m, S 80.379 £ 0.023
BIU BE:.Z EIEIr.d Eé.ﬁ
m,, [GeV]
6 .
' s, =
— 0.0276140.00036
] r == 002747 +0.00012 NO Slgn Of
4- = - :
, physics beyond
SM yet
54 |1 experimentally !!!
! Most important
D- Excluded N  Preliminary] goal in next years.
20 100 400
m,, [GeV]
200 Gev/c?
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Searching for the Higgs: history

114 GeV 200 GeV

Over the last decade, the focus has been on A v
experiments at the LEP e'e” collider at CERN | | ®heengn 5
& precision measurements of parameters | | i ooesosoonesy

of the W and Z bosons, combined with
Fermilab’s top quark mass measurements,
set an upper limit of m, ~ 200 GeV

¢ direct searches for Higgs production exclude
my, <114 GeV

i 0.02755£0.00046]

Preliminary

Autumn 2000 & Spring 2001: Hints of a Higgs?

+ the LEP data may be giving some indication of a Higgs with mass
115 GeV (right at the limit of sensitivity)

o despite these hints, CERN management decided to shut off LEP
operations in order to expedite construction of the LHC

“Theresolution of this puzzle is now left to Fermilab's

Tevatron and the LHC.”
— Luciano Maiani

Mayaguez, March 2002

10°



Higgs decay modes

The only unknown parameter of the SM Higgs sector is
the mass

For any given Higgs mass, the production cross section
and decays are all calculable within the Standard Model

AL Djouad, J. Kallnowskl, k. Splra
L | | | | | Tl

1

m
pi
T

10-1

ER (H)

10-2

W DDo0e.

10-2 1 -

My (GeV)

_.nllll|||||||||““ 7
HEWW

H.Weerts

One Higgs
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Higgs Production at the Tevatron

Inclusive Higgs cross section is
quite high: ~ 1pb

H.Weerts

the dominant decay mode H® bb
Is swamped by background

+ at higher masses, can use inclusive
production plus WW decays

o Tor masses below ~ 140 GeV, sz

The best bet below ~ 140 GeV appears
to be associated production of H plu
aWorZ

F{pp— H + X} [phl
'z = Z TeV

¢ leptonic decays of W/Z help give s oo
the needed background rejection ] H® bb

e cross section ~ 0.2 pb

120

140 160 180 200
M, (GeV /)

H® WW

Dominant decay mode

Mayaguez, March 2002



entries/ (10 GeV)

_ - I (&)
o [} o o
Q o [=] o

)]
Q

0
0 20 40 60 80 100 120 140 160 180 200

mH < 140 GeV H ® ) bb H.Weerts

WH ® " gq' bb is the dominant decay mode but is overwhelmed by QCD

background

WH® | *n" bb
ZH® | *1 - bb

ZH® nn" bb

backgrounds W bb, WZ," tt, single top
backgrounds Z bb, ZZ, tt
backgrounds QCD, Z bb, ZZ, tt

o powerful but requires relatively soft missing E; trigger (~ 35 GeV)

m, = 120 GeV

Z

A datain 30 b
W 120 Go¥ Higgs
total backg
B Zbb, Wbb

Wt it
ZZ,WZ

Higgs
A/

b—tagged jet—jet mass (GeV)

2  15fb1 (2 experiments)

" bb mass resolution
Directly influences signal significance
Z ® " bb will be a calibration

CDF FREL TRITT AR

ROWHI-

2 fb1

=

Al W~

number of events

STy | =

20000

& Exress ower backgmund
— Expected BIC shape (FYTHILA) “

F f . \
- S PRRSS RPRNR SRRS SR SRS SRS SRR PSP . 25 50 75 100 125 150 175 200

1= 140 160 1@

Dijiet Iuaria vt Mass [Ee\'!cs] mibb) (GeW)

CDFZ® bbinRunl D@ simulation for 2fb?
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pbarp ® WH
® b bbar

en

p®

Two b-jets from
Higgs decay

Missing E;

H.Weerts

EM cluster

Electron Track

~

TP

. Hits in Silicon Tracker

- EE - (for b-tagging)

[

Calorimeter
Towers

Mayaguez, March 2002




Example: m, = 115 GeV

~ 2 fb¥/expt (2004): exclude at 95% CL

H.Weerts

Every factor of
two in luminosity
yields a lot

more physics

~ 5 fbi/expt (2005-6): evidence at 3s level
~ 15 fb/expt (2007-8): expect a 5s signal

Events in one experiment with 15 fb*:
Background S/CB

I T we do see something, we will want to test whether it is really a

Higgs by measuring:
o production cross section

¢ Can we see H® WW? (Branching Ratio ~ 9% and rising w/ mass)
¢ Can we see H® tt? (Branching Ratio ~ 8% and falling w/ mass)
¢ Can we see H® g¥? (not detectable for SM Higgs at the Tevatron)
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Associated production tt + Higgs

Cross section very low (few fb)

but signal: background good
Major background is" tt + jets
Signal at the few event level:

Events

== 15fb-1 (one experiment)

20 40 60 80

-===My= 120 GeV
M= 130 GeV

- ttbar + jets
-

i [
] e my
L) [ ]

100 120 140 160 180 200 220
Mpp [GeV]

H.Weerts

g(pp— H + X} I[ph]

g fRanagoggn.. 4

10
1
10
10
10
10
t fusion :

vs = 2 TeV
ggp—> H
H"‘""‘*—-...__
E _|'4: J.-h-\-""irl: ........
L HZ
M
E
i i | i [ | I | | gy | - R | i L
fala] 100 120 140 160 130 200
il H® bb My {;G EV/ C )
i H® WW
at
Ay
g e

Tests top quark Yukawa coupling
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m, > 140 GeV : H® WW®)

gg® H® WW®® | *l - nn

Backgrounds Drell-Yan, WW, WZ, ZZ, " tt, tW, tt
Initial signal:background ratio ~ 10-2

H.Weerts

+ Angular cuts to separate signal from “irreducible” WW background

> 250
0225
wy
7200
=
2175
150
125
100
75
50
25

oo

m(h" = 170 GeV m(h®™ = 170 GeV

[ay)

S oty man
I

counts/5 GeV

o]

M, = cluster transverse mass = /PH(10) + m?(11) + Fy

2~ 15fb1?
(2 experiments)

Higgs signal

Background
(mainly WW)

l_|I'III'II'I|
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=]

2

integroted luminosity /expt. {fb™)
)

Tevatron Higgs mass reach

] H® " bb

H® WW

combined CDF /DO thresholds

H.Weerts

15 fht

— 95% CL Emit
— 3o evidence
— 50 discovery

{ 005 -
ﬂ -u

0.25 T

m,, probability
density, J. Erler
(hep-ph/0010153)

80 100

20 140 160 180
Higgs mass {(GeV/c?)

<

125

=t L i
175 200 225

Higgs boson mass [GeV)

>

110-190 GeV

150

No guarantee of success, but certainly a most enticing possibility
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Particle Physics accelerators rveerts
1990 1995 2000 2010
| | | | | | | 161 I3 | | | | [ [ | I I I | |
LEP| 135 172 183,189 [196-200
175 's 10+10 55'175 ' pbt
SL
Run | (1.8Tev) 2 ev). Tevatron
110 . pbl ‘ 254> 10> 15  fol .
ep | ep’ |
47 pb 1 |
IC pp
' LHC @atev)
j —>
B e, BBRAB
BTeV -
[ I I I I | I I I | [T ' | I I I I |
1990 1995 2000 ! 2005 2010
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Accelerator Complex Hweerts

FERMILAB'S ACCELERATOR CHAIN

MAIN INJECTOR
\{\R
TEVATRON k

=
o - TARGET HALL
Y

_ANTIPROTON

SOIJHCE

) %— BOOSTER
~— LINAC

L%

COCKCROFT-WALTON

Antiproton Proton
Dirsction Direction

NEUTRINO _—

Femulat 00-535
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< - : ts
pp interaction

Py = Psin®. n =— In(tanb/2) Detector
Soft collisions = small P
Hard collisions = large P;

p f x‘l X f [-]

[

(uud) {SEE}
§ = xax{)S
Jet s =2 TeV at Fermilab

. fdl_.__ﬂi{xu,u}I Probability function to find a parton of

a}

X.: Fraction of hadron’s momentum carried

type a inside hadron A with momentum

fraction X, - Parton Distribution Functions
Need parton

distributions
by parton a

LL: 4-momentum transfer related to the

“scale” of the interaction
Partonic level cross section
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H.Weerts

The Fermilab Tevatron Collider

D m—- 3 G—

T S0 e

Bodster

" p soufce > -

Main Injecto"r
& Recycler
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D@ collaboration Hweerts

B
i

Iy

i ol Empii
vt Flabe
L W

"

I
i

|

i

i
:

i (£
! R
i ¥

D@ is an international
collaboration of ~600 physicists
from 18 nations who have
designed, built and are operating
a collider detector at the

Tevatron

Collaboration continues to grow.....
o Experimental physics opportunities limited in world
E A flag missing ???
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H.Weerts

Some “standard” physics capabilities (bread & butter)
@ Tevatron

- QCD

¢ jets at high E, photons, parton distributions & diffraction (FPD)

- Top physics

+ observe single top production
+ precise measurement of m;
+ Dm, = 2-3 GeV/expt with 2 b1, »1-2 GeV with 15 fb-!

. Electroweak

+ precise measurement of m,,
+ Dm,,, = 40 MeV/expt with 2 fb-1, 20 MeV with 15fb-!
¢ Tri linear gauge couplings ( WW, WgWZ,Zg couplings)

- A comprehensive and powerful program of B-physics measurements

+ CP violation/CKM angles: sin2b mode Jy ->mm |Jly ->¢e'e
+ B, mixing; expect to measurex, ~ 30 in 2fb! trigoer ef. (99 27 20

« Spectroscopy, lifetimes & rare decays recodevents | 40000 | 30000
+ B cross section s (sn2b) 004 0030-05

~2fb!
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Beyond the Standard Model searches HWeerts
@ Tevatron

Discovery reach for Tevatron for new physics ( and compared to LHC)
¢ SM Higgs:
+ Tevatron < 180 GeV LHC <1 TeV
¢ SUSY (squark/gluino masses)
+ Tevatron < 400-500 GeV LHC <2 TeV
¢ Extra Dimensions
+ Greater than 2-3TeV LHC much larger

Despite limited reach, the Tevatron is interesting because
both Higgs and SUSY “ought to be” light and within reach — and Tevatron has
started.
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9 Tevatron in Run 2 Fi-WWeerts

Tevatron upgrade: Detector upgrades:
Increased energy - Higher event rates and
1.8 TeV ® 1.96 TeV backgrounds

(electronics,

DAQ, trigger)
Considerable expansion
of the physics
capabilities

Increased luminosity
0.1fb1® 2 fbl® 15 fb!
(Run 1) (Run 2a) (Run 2b)

#bunches 36x36 140x103

Gs (TeV) 1.8 1.96 1.96

typ L (cm2s) 1.6x1030 8.6x1031 5.2x1082

oLdt (pb*/week) £l 17.3 105

bunch xing (ns) 3500 396 132

interactions/xing 2.5 2.3 4.8
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w0

The Upgraded D@ Detector Hweerts

Augments its tracker and trigger capabilities:

Builds on the strengths of DQ: Inner tracking (silicon tracker, fiber
Excellent calorimetry with faster readout tracker) with 2T superconducting solenoid
Upgraded muon system for better m-1D . Preshowers

Pipelined 3-level trigger

Forward Mini-drift ‘ Central Scintillator ‘ ‘ Forward Scintillator D@ Detector
chambers % Cuarter r-z View:
T R TR T P S s S A T B RSy e nA el -_—
NCRTH TR s 7

—

L R R L LI DL
AUHEERE T A A

New Solenoid, Tracking System | | | | Ll
Si, SciFi,Preshowers 0 5 )

+ New Electronics, Trig, DAQ PP L (Earflem Py
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H.Weerts

The Upgraded D@ Detector

l=|ﬁm. _F el
2 . ___.__.....
N

Iu__ l_

. == T t 3 .
, S
o == [ (] ﬂ._l i [ e

Inside collision hall befre puttig te II up
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w0

)

Integrated Luminosity (pb'l]

a0

25

20

15

10

Run 2 in 2001 ...and 2002 plans

Considerable fraction (~25%) of collected
luminosity devoted to detector
commissioning.

Significant progress in identification of
“physics objects”: e, m, jets, electromagnetic
and jet energy scales, etc.

L£ID Preliminary
Delivered

Live

Live (Physics Runs)

Detector Commissioning;
Timing in; Improve electronics,
DAQ and offline &

First Collisions

Run Il start e

=

—D@ roll-in 77
- l v el ot -
= - MY e O @ W @ @ = = Mow

S §s2=2=22=22222353523;=8-=%
Date

H.Weerts

In the next few months:

Integrated Luminosity (pb?)

Finish detector commissioning
Complete triggers and improve DAQ
Debugging, calibration, alignment
Refine reconstruction algorithms

Also looking forward to more
integrated luminosity!!!

350 LA ) L ) L B B

2002 Projected :
w00 - g ra[edLurn | N O\.> I [y

250 o

200 [

150

o0

0

0 IlilllliIlllillllillllillllil

Jan/l  Feh/27 Apri26 Jun/23

date

Aug/20 Oct/17  Dec/l4
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&S Silicon Microstrip Tracker (SMT) reerts

- ~800,000 readout channels

Barrels: 95.2% operational
F-disks: 95.8% operational

H-disks: 86.5% operational

100% commlssmned

- 6 barrels (4 layers) with
interspersed (F-)disks

¢« -4 external large area (H-)disks for

.| forward tracking (2 < |h| < 3)

' - Single (axial) and double sided
(axial+stereo) detectors

- 3D track reconstruction capabilities

Primary Vertex with SMT Tracking
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Central Fiber Tracker (CFT) Fiiveerts

-20cm<r<5lcm
- 8 layers of axial and stereo 830 mm A scintillating fibers
- ~12m long clear wave-guide to Visible Light Photon Counter

(VLPC)

® OK operating temperature
* 85% QE, excellent S/N (SMT+CFT) Global tracks
- ~77k readout channels =0 Nent = 3003
- Fast pick-off for trigger

EE Mean =-1.648
! pT>3 GeV| Chi2 ! ndt = 81,63 88
180" L | const w1785+ a4
i,: | Mean =-1.252 + 1,208
160~ i Sigma = 6077+ 1.033
E Y | Bhoa = 1698 = 082
140

“’"P DCA resolution ~ 60 mm
1: (ungligned!)

Completed CFT Mechanical

0 200 400
Global track DCA { um)

axial: 100% readout

A
stereo: 52% readout y track
Fully commissioned by e
mid-April »ooox
//’ DCA: Distance of

Closest Approach
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89 Calorimeter
Preserve excellent Run 1 calorimetry:
® LAr sampling: stable, uniform response, rad. hard.,
fine spatial segmentation
® U absorber (Cu/Steel for coarse hadronic)
e Uniform, hermetic, full coverage (]h] < 4.2)
e Compensating (e/p~1)
® Good energy resolution
Hun 122568 Evant 444821 Wad MNow 14 0857 120 2001
Bins: 847 E_t: 0.00878
Hﬁnéﬁgg4 phi_t: 172dag
Min: O.O0283
Max: 125
3-jets ever
E1Jet1~3 0GeV 140
Ee2~R240GeV
EJee~110GeV
ET Galy

Missing [E;~8Ge

N
o

Evants/ 0.05
N
a

15

10

H.Weerts

... and upgrade electronics:

Reduced bunch spacing
L1 trigger
Preserve noise performance

100% commissioned

~55K readout channels
~0.1% dead/noisy

E/Py |

Chi2/ ndt = 2077 /24

Constant = 1802 + 1944
Mean = 1.066 + 001416

Sigma =01721 + 001261

D& Run 2 Preliminary

W® en candidates

0.5 1 1.5 2

E(cluster)/py(track)

2.5 3
E /Py
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w0

Muon System reerts

e Coverage to |h|<2
e Emphasize m-1D at all trigger levels

Forward Pttt ”A‘\f ‘S‘_ e Momentum determination not precise (use inner
- cin .
Trigger [, . tracking)
[l Scint N = s e Good time resolution (~2.5 ns) of trigger scintillators to
T ‘ remove out-of-time background (cosmics)
Shleldlng P Aun 133930 Bvent 230300 Tee Feb 26 DB:25:34 2002
P~ | ,
| SN SY Z® mtm candidate event
= M.y~ 103 GeV
T I e - T N
= = == A N Time difference, di-muon events
Forward 7 PP | g lof 1) (SRS (3P S Sy
Tracker (MDTs) | B JALAL BV 1L B = =E-_|E =<  sool
S SR Y 5P 1n/s AR i | = keep
B <F-B / I ﬁ ~ i
[ N N I . I I I A N N \
Bottom B/C Scint (D) i
. CET tracks matched to .\, cosmics
. . Wiew 3, Plarlmyon SyStem
100% commissioned
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dN/dp

10

10™

QCD physics

Integrated luminosity: ~1 pb*!

=i

N D@ preliminary

_A_Inclusive jet p spectrum at 1.96 TeV

- -+ Cone algorithm, R=0.7
- = In| <0.5
= %,
C -
- ==
——
E —A—
- g
I~ —d—
+_+_
=Only statistical errors _‘T‘_
C_ | 1 | L | 1 | | |
50 100 150 200 250 300
Py [GeV]

Not fully corrected distributions:

dN/dM _

10

10™

H.Weerts

E
E e Dijet mass spectrum at 1.96 TeV
i - Cone algorithm, R=0.7
E -
E Rt
- +
4
iR
_+_

Only statistical errors

DO preliminary

+

150 200 250 300 350 400 450 500 550

M. [GeV]

® Preliminary correction for jet energy scale (but no unsmearing of resolution effects)
®* No correction for trigger (small kinks) or selection efficiencies

Different trigger match up, based on luminosity information
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B phySiCS H.Weerts

K2 Invariant Mass |

Evenis/250 MaV

g

- D@ Run 2 Preliminary

1400l b

B 002 GeV ),

+0021GeV- ) i‘- i g
) iy

re“‘=~— 1.25 Gewi:

120f ik gi

C &
B 8L ] e S e R P ¥ 4

BOF =i et e st e e s e e e
i cking
o e e e T s G S Tt

20f

D‘F% I L 1 M
04 0.5 06 07 08 09 1.1 1.2

M(TE"‘ oy GeV
JIY® mtm

D0 Run 2 preliminary

3

ph } 3 GeV

B

R x

From mtriggers (Central+Forward) o : —
Muon System only Tracking bb di-muon candidate

o

*ﬂ ﬁﬁ:}z 0.78 + 0.08 GeV
T JrH # ++H ot er W

2 4 6 8 10 12 14 16 18 20
M, (GeV)

B &8 8 B

GD
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r : : H.W
89 B physics cross sections e
* Normalized m+jet differential cross-section ¢ Transverse momentum of the mwith
(data sample <0.2 pb-). respect to the jet axis is a good
®* Trigger and reconstruction efficiencies and discriminant between d":eCE b® mand
jet energy scale corrections included. i D_ﬁ Run 2 Pre“m'"ar_y_
" -
i - awer ol —a— Run |l Preliminary Data
D@ Run 2 Preliminary S wb |
[ L
= 1 - § ++
8 . —s— RAun |l Preliminary Data 2 60 Jl. i
= r - |+~'r
~ [ e p+jet: |n,l<06 qor |
1&:1“—1_ |r|"|~:D.3 mi +"‘+‘+-+- e
g g F¥ > b Gevic 0 : 1 I 1 | .-’__+-‘+ ._*_l'¢'..-..-+--—9-i
i i dRfjet,L) < 0.7 0 0.5 1 1.5 2 25
= E P of u (GeV)
x 10—2_ - D20
E g:u‘-'ﬂf_ Pythia b— i
: l ; - v T Fyihla ¢ —-u + vl—u
E T - D."IE:— o= : :
10'3....|....|....|....|....|....|....|....|....|.... D-DG:—
0 10 20 30 40 50 60 70 80 90 100 oo '
p! (Gevic) - A T S
%o Y 1 s T

» Consistent in shape with D@ Run | results in
same kinematic region.

2
P of u (GeV)

» Evidence for the b-content in the mjet
sample.
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5.0

Fun 142673 Event 1345303 Fri Feb 22 14:32:35 2002

ET scale: 41 Gev'

Z® ee candidate
- m,= 93.2 GeV

Electroweak physics (W/Z, Top, Higgs)

10

H.Weerts

DO Run 2 Preliminary Z® ee selection

MNent = 187

Caonstant = 158.2 + 15.62
Mean =91.13 £ 0.5121
Width = 4.346 + 0.667%9

Require 3 1 track-EM
cluster match

B0 100
Di-Electron Mass (GeY)

120

335 events
Signal:~200

;]
IIII|IIII|IIII|III-

40 S0

=]

30 ED TO BD an oo

M; (GeV/c?)

Estimated background
(mostly g p°)

W(® en)+jets selection

118 events
Signal:~75

Events/2 GeV/c?

k=]

2n &D ED T 8o ap 100
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New Phenomena Physics

Di-EM+Missing E; channel

Important signature for new physics
searches (SUSY, extra dimensions, etc).

- Determine ME; resolution from inclusive
di-electron sample w/ at least one track
match.

| ME, comecied |
a 2
c 205 DA Run 2 Preliminary
518? Nent= 71
16E Vamn = 8.43
14E- /] RES = 481
- Under= 1
1205 Onr = 8
= Chiz/mii= 659416
10:_ I Prob = 035
8F N =a6 0887
6
" s (E;)~7GeV
°||||||||||||||||||| 1 v v b v b

0 5 10 15 20 25 30 ﬁi&lrng“be\fo
T

H.Weerts

Search for Trileptons

signatures of SUSY
(e.g. charginotneutralino production through W¥*)
i

- Trilepton events are one of the cleanest

W g EM

.- el
| 5 e e
n‘Q L] ;-;115" it
12 .-C‘l"
' 1 L e
il e
| 7 1
\t g -
e miL
emmcandidate event
EM mi nP
E,=19.2 GeV p; = 28.2 GeV p; = 9.82GeV
h =0.40 h=-010 h=-148
j =063 j =6.20 j =2.88
no track match charge = -1 charge=1

m.m= 415 GeV

Missing E; =31.8 GeV
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BO

On the raod to SUSY: Understanding Missing E; ™™

Use to take into account
event topology, found vertices, and known
resolutions

+ Low significance - no physics ME;

+ high significance - ME; likely not due
to mismeasurement

Monte Carlo can reproduce distributions:

Missing E , - Miasing E , Significance Comelation

i
i 6F 8
5 - .
E Yy ME,
4r
af st :
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of L but low
- i significance
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Offline processing Hweerts

DO Farm Production Through 03-Mar-2002

2.5e+07

2e+07

1.5e+07

Events

1e+07 |

5e+06

Raw ————

Reconstructed ——— Offline processing of data
keeps up with data taking.

Have even reconstructed
large fraction of data with
improved versions of
offline reconstruction

0
11/16/01

. . . I . . .
11/3001  12/14/01  12/28/01  01/11/02 01/25/02 02/08/02 02/22/02  03/08/0z

Date

Extensive Monte Carlo farms offsite Fermilab, can be
used for real data reconstruction

First version of GRID has been put together in the
form of our SAM ( Sequential data Access via
Metadata) which distributed across the world

Putting in place capabilities for analysis from remote
sites
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> i #¥:SAM data transfer

“Monte Carlo files

Data Grid status in March 2002

5 remote Monte Carlo generation sites + more coming

15 SAM stations for remote analysis + more coming




Data Grid status in March 2002

5 remote Monte Carlo generation sites + more coming

15 SAM stations for remote analysis + more coming
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H.Weerts

Indirect constraints on new physics from Run 2

80.6 | | I | I | I | I | I | I |
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Indirect Constraints on Higgs Mass

Future Tevatron W and top mass
measurements, per experiment

Impact on Higgs mass fit using
Dm,,, = 20 MeV, Dm,, = 1 GeV,

Da = 104, current central values
M. Grunewald et al., hep-ph/0111217
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/ 10°
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Outlook Hveerts

SUMMARY

The Tevatron Run 2 started in March 2001. It is offering one of the most exciting
physics programs for the next decade.

Enormous progress made over the course of the last year in terms of detector
commissioning. Entering physics results phase.

Integrated luminosity delivered so far ~20 pb-. Expect ~300 pb-! by the end of
2002.

Preliminary performance results are encouraging and indicate that the upgraded D@
detector will be able to fully exploit the available physics opportunities.

First physics results already emerging: 3/Y, W, Z, jet distributions, searches, etc.
It will get better:

+ optimization of detector, trigger and DAQ performances,
calibration,alignment,
improved selection and reconstruction procedures,

and lots of integrated luminosity

Expect a lot of physics in the coming years
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DO Data Access across the planet HWeerts

SAM: Sequential Access via Meta-Data

SAM Stations
around the
world collect
and share
data for the
collaboration

Mass Storage SAM Stations

SAM Station Deployment System Active Inactive

Distributing Data Across Continents f_ )
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